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NASA TT F-11,023 

DEVICE FOR MEASURING THE TEMPERATURE OF A GAS FLOW 

N .  F. Peshekhonov 

F i l e d  J u l y  15 ,  1959, as No. 633916/26 i n  t h e  o f f i c e  of t h e  Committee on 
Invent ion  and Discoveries  of t h e  Council of Min i s t e r s  of t h e  USSR. 

Devices conta in ing  chromel-cope1 thermocouples are used f o r  measuring t h e  
temperatures  of a gas  flow; t h e  hot  j unc t ions  of t h e s e  thermocouples are openly 
d i s t r i b u t e d  i n s i d e  of t h e  d e f l e c t o r s  fas tened t o  t h e  s h a f t  (holder)  a c r o s s  i t s  
a x i s .  

The known dev ices  of such a type  do not  ensure  a s u f f i c i e n t l y  h igh  accuracy 
of measurement. 

The dev ice  proposed i s  f r e e  from the  shortcoming mentioned as a r e s u l t  of 
t h e  f a c t  t h a t  t h e  ends of t h e  d e f l e c t o r s  are embedded f l u s h  wi th  t h e  s h a f t .  

The dev ice  ( see  drawing) has  t h e  conf igura t ion  of a c y l i n d r i c a l  s h a f t ( 1 )  
(holder )  which i s  i n s e r t e d  i n t o  t h e  g a s  flow and whose f r e e  end i s  equipped wi th  
a c a t c h  (2)  which i s  a t t a c h a b l e  t o  t h e  wal l  of t h e  tes t  p i ece .  Severa l  de- 
f l e c t o r s  are embedded i n  t h e  s h a f t  f l u s h  wi th  i t  (3) a t  d i f f e r e n t  d i s t a n c e s  
from each o t h e r ;  t h e i r  axes  are perpendicular  t o  t h e  axis of t h e  s h a f t  (ho lde r ) .  
The hot  j u n c t i o n s  of t h e  thermocouples ( 4 )  are d i s t r i b u t e d  i n s i d e  t h e  def lec-  
t o r s ;  t h e s e  j u n c t i o n s  have e l e c t r o d e s  made of chromel and copel .  

The d e f l e c t o r  a t  t h e  input  has an a p e r t u r e  wi th  c o n i c a l  chamfering and 
t h e r e  i s  a n  a p e r t u r e  of 0.5 t o  1 mm i n  diameter a t  t h e  o u t l e t  f o r  t h e  outf low 
of t h e  gas .  One j u n c t i o n  of t h e  thermocouple i s  loca ted  i n  each d e f l e c t o r .  
The e l e c t r o d e s  i n s i d e  of t h e  s h a f t  of t h e  thermocouple are i n s u l a t e d  from each 
o t h e r  by means of an  a sbes tos  s t r i n g  impregnated wi th  a mixture  c o n s i s t i n g  of 
molten g l a s s ,  qua r t z  ipowcie~,  and cao l in .  This  i n s u l a t i o n  a l lows  t h e  thermo- 
couples  t o  ope ra t e  without  f a i l u r e  i n  a temperature range of from -30 t o  +500° C .  

THE SUBJECT OF THE INVENTION 

It is  a device  f o r  measuring gas flow temperatures ,  conta in ing  chromel- 
copel  thermocouples whose hot  j u n c t i o n s  a r e  openly d i s t r i b u t e d  i n s i d e  t h e  de- 
f l e c t o r s  which are fas tened  t o  t h e  s h a f t  (ho lder )  perpendicular  t o  i t s  a x i s ,  
unique i n  t h a t  t h e  d e f l e c t o r  ends a r e  embedded f l u s h  wi th  t h e  s h a f t  f o r  pur- 
poses of ensur ing  g r e a t e r  accuracy i n  measurement. 
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